substances. 10 The structure of Sal B is shown in Figure S1 which consists of three molecules of Tanshinol and one molecule of caffeic acid. Its molecular formula is C36H30O16. Studies have shown that Sal B exerted neuro-protective effects and could alleviate liver fibrosis. 10, 11 Recently, increasing attentions have been directed to the effects of Sal B on bone metabolism. 13, 14 He et al 15 reported that Sal B promoted bone formation by increasing activity of alkaline phosphatase (ALP) in a rat tibia fracture model. However, the underlying mechanisms by which Sal B improves bone remodeling have not been well established.
TAZ, a transcriptional modulator, is one of such regulators that have key roles in cell proliferation, differentiation and function. 16, 17 As reported, TAZ could interact with kinds of transcription factors to activate or repress specific gene expression, which might influence cell functions. 19, 20 Byun et al 19 have discovered that the Phorbaketal A increased the TAZ expression to promote osteogenic differentiation as well as inhibit adipogenic differentiation. Our team has also reported several researches focusing on TAZ induced osteogenic differentiation. 21 Thus, it attracted our interest that whether TAZ plays an important role in the Sal B-regulated cell differentiation.
In addition to the changes of the endogenous factors which are controlling the cell lineage-specific differentiation, this study indicated that Sal B administration altered the differential balance between osteogenesis and adipogenesis. Note that Sal B increased TAZ expression and facilitated the osteoblastogenesis at the expense of the reduced adipogenesis. We also pointed to a close link of MEK-ERK signalling transduction to the TAZ transcriptional networks during osteoblasts and adipocytes maturation. Taken together, this study further provides evidence for Sal B to be used as a potential therapeutic agent for the management of bone diseases clinically.
| MATERIAL S AND ME THODS

| Cell culture and differentiation
MC3T3-E1 cells were obtained from American Type Culture
Collection (ATCC CRL-2594) and cultured in alpha minimal essential medium (α-MEM; Gibco, USA) supplemented with 12% fetal bovine serum (FBS; Gibco, USA) and 1% penicillin-streptomycin (Gibco, USA) in a humidified incubator at 37°C with 5% CO 2 . The culture media was refreshed every 2-3 days. When the cells reached approximately 80% confluence, they were sub-cultured into a new culture flask at a 1:2 ratio or the complete medium was replaced with osteogenic medium containing α-MEM, 12% FBS, 1% penicillin-streptomycin, 10mM β-glycerophosphoric acid (Sigma-Aldrich) and 50 μg/mL ascorbic acid (Sigma-Aldrich)].
3T3-L1 cells were also obtained from American Type Culture
Collection (ATCC CRL-2594) and cultured in Dulbecco's modified Eagle's medium (DMEM-LG; Gibco, USA) supplemented with 12% FBS, 1% penicillin-streptomycin. Adipogenic differentiation was induced by culturing cells in the adipogenic cocktail [DMEM-
LG supplemented with 12% FBS, 1% penicillin-streptomycin (Gibco, USA), 10mg/ml insulin (Sigma-Aldrich Corp.), 500 mmol/L methyl-isobutylxanthine (Sigma-Aldrich Corp.) and 1 μmol/L dexamethasone (Sigma-Aldrich Corp.)].
| Sal B administration
When the cells reached approximately 80% confluence, they were sub-cultured into a new culture flask and the growth medium were replaced by differential medium in the presence or absence of Sal B 
| Cell viability assay
Cells were seeded at a density of 5 × 10 4 cells/100 μL/well in 96-well plates and incubated for cell viability assay. After 3 days' treatment, 20 μL of freshly prepared MTT (5 mg/mL; Solarbio) was added and the plates were incubated at 37°C for another 4 hours to form crystals. Then, 150 μL of dimethyl sulfoxide (DMSO) was added for 10 minutes to fully dissolve the crystals. Finally, the absorbance of each well was measured at a wavelength of 490 nm using the microplate spectrophotometer (BioTek Instruments, San Jose, CA).
| Cell cycle analysis
To identify the effect of Sal B on cell cycles, 3 days treated cells were harvested and fixed with 70% ethanol. After washed with PBS, cells were stained with propidium iodide (Sigma, USA) (5 mg/mL) for 30 minutes in the dark at 4°C. Fluorescence was measured with the flow cytometer equipped with a 570 nm argon ion laser (Epics XL, Beckman Coulter Corporation, FL) and the data were analysed using the Muticycle AV software.
| Plasmids transfection
The plasmid containing small interfering RNA (SiRNA) sequences against TAZ (SiTAZ) expression were designed and synthesized by Shanghai Genechem Corporation (Shanghai, China 
| Alizarin Red staining
| Oil red O staining
| Real-time reverse transcription-polymerase chain reaction
Total RNA was extracted using TRIzol ® reagent (Ambition). Total RNA (1 μg) was reversed-transcribed into cDNA using RevertAid™ 
| Western blotting analysis
Cells were seeded in 60-mm plastic dishes (Costar) for total protein isolation. Proteins were separated by 12% sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) and transferred to a polyvinylidene fluoride membrane using a semidry transfer apparatus (Hoefer) for 1.5 hours at room temperature. Membranes were blocked with 5% milk in Tris-buffered saline mixed with tween20 (TBST) for 2 hours at 37°C, and 
| Inhibitor study
Ten micromoles per litre MEK-ERK inhibitor U0126 (Beyotime Institute of Biotechnology, China) and PI3K-Akt inhibitor LY294002
(Beyotime Institute of Biotechnology, China) were added simultaneously into differential medium after 24 hours' cell attachment.
Then the expression of TAZ was detected by real-time RT-PCR and Western blotting analyses.
| Statistics
Quantitative results were expressed as mean ± standard deviation (SD). All experiments were replicated at least three times.
Kolmogorov-Smirnov test was used to verify the normal distribution of variables. Independent samples t test for comparison of two groups, one way analysis of variance (ANOVA) followed by Student Newman Keuls (S-N-K) post hoc analysis for parametric data among multiple groups, and Kruskal-Wallis test for non-parametric data among multiple groups were performed using SPSS, v.20.0. Values were considered statistically significant at P < 0.05.
| RE SULTS
| Sal B had no obvious toxicity effects on cell proliferation during differentiation
Initially, we tested whether or not Sal B at different concentrations 
| TAZ knock-down offset the Sal B induced osteogenesis
Transfected with plasmids containing SiTAZ sequences, the TAZ expression was knocked down in MC3T3-E1. GFP + cells were also observed with fluorescence microscopy ( Figure S2A ). Transfection efficiency of the SiTAZ plasmid and its negative control plasmid (CON36) was high enough to be comparable among groups Figure 6A,B) . Moreover, the Western blotting analysis in Day 3 after the treatment revealed that Sal B increased the p-ERK/ERK ratio to mediate the activation of MEK-ERK signalling pathway during osteoblastogenesis ( Figure 6D,E) . Additionally, the AR-S quantification also confirmed that U0126 offset the facilitation of the calcium droplets induced by Sal B after 14 days' osteogenesis ( Figure 6F,G) . In 3T3-L1 cells, the results were consistent with that in MC3T3-E1 cells ( Figure 7 ). In summary, we speculated that MEK-ERK signalling pathway was involved in the regulation of the TAZ up-expression induced by Sal B so thus to facilitate the osteogenesis at the expense of the reduced adipogenesis ( Figure S3 ).
| D ISCUSS I ON
Bone diseases are now considered as common causes of lower life quality in aging people. 22 Imbalance of bone remodeling under is often used as a late marker for bone formation. 29, 42 The fibroblast growth factor 2 (FGF2) was also reported to stimulate osteogenic differentiation through MEK-ERK induced TAZ expression by Korea researchers. 45 Previously, our team has revealed that IGF-1 targeted TAZ by activating the MEK-ERK signalling pathway in rat MSCs. 20 In this study, this regulation network between MEK-ERK and TAZ was acted as well during cells differentiation after Sal B administration, indicating a positive interaction of MEK-ERK with TAZ.
With the progressive aging in general population, bone loss becomes a growing public problem. 46 Pressing requirements for the treatment of bone repair is to identify anabolic agents that can increase bone formation as well as decrease fat accumulation. This study confirms the positive role of Sal B in the facilitation of osteogenesis at the expense of the reduced adipogenesis by increasing TAZ expression, pointed a molecular link of MEK-ERK pathway to the TAZ-related switch of cells differentiation after Sal B administration, and provided evidence to use Sal B as a potential therapeutic agent for the management of bone repair clinically.
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